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Abstract 
Many Malaysians today are unaware of the various ways to be efficient in their fuel consumptions.  The paper aims to 
assess the impact of Fuel Smart Driving Campaign 2009 that was held in Penang, Malaysian 2009. Specifically the 
study aimed to compare the level of knowledge and practices of fuel efficiency among Penang drivers between 
baseline survey and post campaign survey. Generally, the finding exhibited greater level of knowledge on the types, 
cost and equipments needed to install Natural Gas Vehicle and good practices of fuel efficiency among targeted 
drivers in Penang, Malaysia. 
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1. Introduction 
On 5th of June 2008, Malaysians faced a drastic rise of fuel price due to the increase in global oil 
prices. Petrol prices had been increased by 40% to RM2.70 per litre from RM1.92 per litre. Diesel prices 
faced 67% increase from RM1.00 per litre to RM2.58 per litre.   
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Few months after that, due to a drop in the global oil prices, on 22nd of August 2008, the Malaysian 
government announced the reduction in petrol price to RM2.55 per litre and RM2.50 for diesel. Several 
further price reductions were made by the Malaysian government following gradual price drop in the 
global market. Beginning from 1st September 2009, the RON92 has been discontinued and replaced with 
RON95 at a price of RM1.80. The price for RON97 however, was increased to RM2.05 (The New Straits 
Times, 1/9/09). Diesel price remains at RM1.70 per litre. 
Fuel price has always been a sensitive issue among Malaysians as its consumptions make up the 
largest portion of 74.61% of the total household energy consumptions. Other types of energy such as 
electricity and gas constitute only 19.73% and 5.66% of the total energy consumptions in the domestic 
sector (Bernama, 15 December 2006). Thus, the concentrated efforts by the various government agencies 
to promote on the efficient use of energy, must aim at reducing the fuel consumptions as the resource 
forms the bulk of energy consumptions (www.peakoil.com/article13150.html). 
 The instability in fuel prices and the heavy reliance on fuel in domestic transportation have caused 
many Malaysians to be more efficient in their fuel consumptions. There are many ways to be efficient in 
fuel consumptions, which include choosing fuel efficient vehicles, equipments and technologies as well as 
changing and practicing the correct driving habits. By adopting these good practices of fuel efficiency, 
people can save fuel and money, and at the same time reducing the environmental pollution.  
It is with this realization that the Fuel Smart Driving Campaign 2009 was strategically planned by the 
final year Communication students of Universiti Sains Malaysia. The campaign aimed to equip drivers 
with information on various equipments and technologies such as Natural Gas Vehicle and automobile 
developments that help to increase fuel efficiency; to encourage wider uptake of fuel efficiency driving 
habits and to promote the use of public transportation as part of fuel smart habits. The campaign consisted 
of a series of extension programs i.e launching ceremony, exhibition, short talk, colouring contest, Fuel 
Smart Driver Competition, road show, eco-race activities, natural gas vehicles workshop, quizzes and 
many others.   
The general objective of the paper was to analyse the impact of the campaign by highlighting on the 
comparative results between the baseline and post-campaign research. Specifically, this paper aims to 
compare the level of knowledge (particularly onnatural gas vehicles) and the level of practice on fuel 
efficiency between the pre-campaign baseline survey and the post campaign surveys. 
2. Literature review 
2.1. Public Understanding on Fuel Efficiency  
Fuel efficiency is generally known as a technical term to refer to the energy efficiency of a particular 
vehicle model. Fuel efficiency of a vehicle is calculated based on the distance travelled by a vehicle and 
fuel consumed by the journey. A vehicle is said to be more fuel efficient than the other vehicle, if less 
amount of fuel is consumed to travel the same distance.  
The non-technical term of fuel efficiency is hard to find. A concept that is close to it is energy 
efficiency. Energy efficiency is defined as using electricity wisely in order to accomplish the same tasks, 
whether at home or at the workplace (Centre for Education, Training and Research on Renewable Energy 
and Energy Efficiency, 2002). Therefore, fuel efficiency can be defined as using fuel wisely in order to 
gain extra mileage for every tank of fuel. Using fuel efficiently would also mean paying less for fuel to 
get the same amount of mileage. 
Most research conducted on fuel efficiency cover on the technical and mechanical aspect of a vehicle, 
widely conducted by the engineers and vehicle technical specialists. Most often results derived from these 
research lead to the development of many innovations in the automobile technologies such hybrid cars, 
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electric motorbikes, electric bicycle and natural gas vehicles. Some of these innovations such asnatural 
gas vehicles, fuel efficient engine such as VVTi and i-charge are beginning to catch the attention of the 
public, while other innovations such as a hybrid car and electric car remain foreign due to their expensive 
prices. 
 Research efforts to understand the public consumptions of energy in general and fuel in particular are 
now beginning to escalate. Many research conducted generally covers the consumptions of electricity at 
home or office (Nordin, Balraj, Ibrahim &Mustafa (2005); Nordin, Balraj,Ibrahim &Mustafa(2006). 
Therefore, it is considered timely to conduct a research to understand the human and behavioral aspects 
concerning fuel efficiency. To what extent does the public know of the various fuel efficient equipments 
available in the market?. If yes, to what extent are they using it? Does the public practice the fuel efficient 
habits such as avoiding idling and long heating up engines or ensuring tires are inflated and many others?. 
A baseline Knowledge, Attitudes and Practices survey that was conducted in August 2008 among 100 
respondents in Penang exhibited moderate levels of awareness and positive attitudes toward fuel 
efficiency. According to the research, 61% of respondents have heard of fuel efficiency, while 39% had 
not. Pre campaign survey indicated that 67% of the respondents have heard about natural gas vehicles 
while 33% had no ideas about natural gas vehicles. The same findings revealed that 45% respondents 
have heard about hybrids car while another 55% didn’t. Pre campaign findings showed that only 31% 
agree that good driving behavior won’t help save fuel while 69% disagreed. Pre campaign findings 
indicated that 58% disagree to disliking warming up the car engine 1-3 minutes as it’s time consuming 
while 42% agreed to the statement. Pre campaign studies also showed that only 8% used physical 
equipments that save fuel while a majority of 92% did not.  
The baseline survey that was conducted among Penang households in 2008 generally showed a lack of 
knowledge of the fuel efficient equipments and vehicles especially for natural gas vehicles. Data also 
exhibited considerably low practices of fuel efficient habits among the Malaysian public. Careful 
attention must thus be focused on changing people’s behavior – this was the main objective of the Fuel 
Smart Driving Campaign that was conducted in January – February 2009. 
2.2. The Knowledge (K), Attitudes (A) and Practice (P) Model of Behavioral Changes 
Over the past 50 years, social scientists have proposed various models and theories with the 
fundamental goals of explaining and predicting human attitudes and behaviors. One of the most 
frequently used models in the public communication campaign is the Knowledge, Attitudes and Practice  
Model. The Knowledge, Attitude and Practice Model has been widely utilized to understand the process 
of behavioral changes in various issues such as in environment education, family planning, agriculture 
and many others.  
The Knowledge, Attitude and Practice Model derived its origin from the Learning Model by Albert 
Bandura and Diffusion of Innovation Theory by Everett M. Rogers. According to the model, the process 
of behavioral change begins when a person acquires knowledge on a certain issue. Based these awareness 
and knowledge, a person will form certain attitudes towards the issue. Attitudes are made up of belief, 
feeling and intended behaviors. Attitudes then will influence practice or behavior. Behavioral change is 
the ultimate aim of any persuasive activities such as communication campaign, marketing and public 
relations efforts. 
The model has been widely utilized to understand the process of behavioral change in various issues 
such as environmental education (Nordin, Balraj,Ngah &Umar, 2003) and agricultural education 
(Mohamed &Khor, 1988). The Knowledge, Attitude and Practice survey is mostly conducted at the early 
phases of campaign planning to establish a set of baseline data that can be used in formulating campaign 
objectives, developing strategies, selecting message content, positioning and designing messages. It has 
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also frequently been used as a summative evaluation in assessing the performance and impact of a 
campaign, conducted after the conclusion of a campaign. The Knowledge, Attitude and Practice survey 
thus is a very crucial tool for campaign planners in designing and strategizing the whole direction of a 
campaign.  
The Knowledge, Attitude and Practice Modelhas been lauded for its practicality and easy to use 
method.  According to Adhikarya (1994) the survey provides a quick and cheap method of data collection 
for campaign planners as the model focuses only on the three distinct constructs namely knowledge, 
attitudes and practice. The other models or theories of behavioral change such as Theory of Reasoned 
Action often present complicated interactions between variables and draw their conclusions based on 
complex analysis of data and hypothesis testing.  
2.3. The Fuel Smart Driving Campaign 2009 
Fuel Smart Driving Campaign is a project organized by the final year Persuasive Communication 
students, School of Communication, Universiti Sains Malaysia, in collaboration with Centre for 
Education, Training and Research on Renewable Energy and Energy Efficiency, an institution under the 
purview of Ministry of Energy, Water and Communication, Malaysia. 
The objectives of the campaign are to equip drivers with information on various equipments and 
technologies such as natural gas vehicle, fuel enhancer and the latest research in automobile development 
(fuel efficient car, hybrid car, electric car and hydrogen car) that can increase fuel efficiency; to 
encourage wider uptake of fuel efficiency driving habits by demonstrating the benefits of practicing fuel 
efficiency, combined with fuel saving tips; and to promote on the use of public transportation as part of 
fuel smart habits. The campaign was conducted from January - February 2009 and consisted of various 
integrated communication activities, i.e. the launching ceremony, an exhibition, games, demonstrations, 
road shows and the closing ceremony. 
The program was strategically planned and conducted based on the Strategic Extension Campaign 
Model by Ronny Adhikarya (1994), a prominent development communication scholar. The model 
describes in detail the 10 operational phases in a social campaign. The model has been widely utilised by 
the United Nations Development Programme  in dealing with various social problems such as HIV/AIDS, 
family planning, agricultural productivity and illiteracy in many developing countries including Malaysia, 
Thailand and the Philippines. The Strategic Extension Campaign Model includes 10 operational steps of 
technology and problems identification and information needs assessment; objectives formulation; 
strategy development and information positioning; audience analysis and segmentation; multimedia 
selection; message design, development, pretesting and materials production; management planning; staff 
training; field implementation; and process documentation and summative evaluation (Adhikarya, 1994).  
Refer to the Figure 1 below. 
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Fig. 1. Adapted from: R. Adhikarya, Strategic Extension Campaign: A Participatory-Oriented Method of Agricultural Extension, 
FAO: Rome, 1994. 
To provide baseline data to the campaign, a hundred Penang residents was interviewed in September 
2008 to evaluate their levels of knowledge, attitude and practice on fuel efficiency. The collected data 
were then used in formulating the campaign’s objectives and determining the campaign strategies and 
information positioning, as well as message and multimedia selection. Based on data derived from the 
baseline research, four critical problems were identified among the target audience, as shown in Table 1 
below. 
The four critical problems included issues on knowledge and practices. Based on previous baseline 
data, knowledge on natural gas vehicles was found to be low among the target audience. As for practice, 
three behaviours namely warming up engine for 30 second before journey, switch off engine if idling for 
more than 2 minutes and make sure tire pressure is balanced showed to have a low percentage. 
The four critical problems were further analyzed and the problem-solving strategies and message 
positioning approaches further developed. All the campaign materials including posters, pamphlets and 
flyers were developed based on these four identified problems, to ensure significant change in the 
specified knowledge and behaviours after the campaign. Figure 2 and 3 are examples of poster developed 
for the campaign by using a fact giving/reward giving appeal in the message positioning strategy. 
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Table 1. Four critical problems on fuel efficiency 
No. Identified Problems Problem Solving Strategy Message Positioning 
Approach 
1. 
 
1.1 
1.2 
 
1.3 
 
Inadequate knowledge of natural gas 
vehicles (knowledge). 
Type of natural gas vehicles. 
Cost of installing natural gas vehicles 
equipments. 
Equipment needed to install natural gas 
vehicles. 
Introduce natural gas vehicles. Fact giving / Focus on 
rewards. 
2. 
 
 
 
 
Low practice of fuel efficiency behavior as 
follows: 
Warm up engine for 30 seconds before 
journey. 
Educate on various simple and practical 
ways to practice fuel efficiency. 
Fact giving / Focus on 
rewards. 
3. 
 
 
 
Switch off engine if idling for more than 2 
minutes. 
Educate on various simple and practical 
ways to practice fuel efficiency. 
Fact giving / Focus on 
rewards. 
4 Make sure tire pressure is balanced. 
 
Educate on various simple and practical 
ways to practice fuel efficiency. 
Fact giving / Focus on 
rewards. 
 
 
 
Fig. 2. Example of Promotional Poster on the Benefits of Fuel Efficiency 
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Fig. 3. Example of Promotional Poster on the Benefits of Using Natural Gas Vehicle 
The Fuel Smart Driving Campaign 2009  was conducted beginning from 13th of January until 26th of 
February 2009. The campaign consisted of various integrated activities i.e. launching ceremony, 
exhibition, games, Fuel Smart Driver Award, Road show and closing ceremony. 
The launching ceremony and exhibition were held from 20th - 22nd February 2009 in Queensbay 
Mall (North Zone), Penang, Malaysia. The exhibitors were from Perodua (the national car manufacturer), 
Universiti Sains Malaysia Engineering Campus, Nice Network Diversified (natural gas vehicles supplier), 
Centre for Education, Training and Research on Renewable Energy and Energy Efficiency and Edaran 
Tan Chong Sdn. Bhd (a hybrid car supplier). The three days exhibition highlighted on the latest fuel 
efficient technologies and vehicles like electronic bicycle, electronic motorcycle and fuel efficient cars 
and natural gas vehicles equipments.   
Road shows with Rapid Penang buses were held on from 17th January 2009- 15th February 2009 at 
various locations in Penang such as KompleksTunku Abdul Rahman, Sungai Dua, Penang ferry terminal, 
Penang bridge toll, BayanLepas, Bukit Jambul and Queens-Bay Mall. Activities organized during the 
road show include distribution of flyers and pamphlets to bus passengers, lucky draw and quiz sections. 
A half hour brief talk on 21st February 2009 (Saturday) by Prof.Dr. Horizon Walker Gitano - Briggs 
from Engineering Campus Universiti Sains Malaysia on “Changing Towards Fuel Saving Driving” was 
organised. A representative from Nice Network Diversified conducted a half hour natural gas vehicles 
Workshop on 22nd February 2009 (Sunday) highlighting on the history, the benefits and the available 
natural gas vehicles outlets  in the country.  
190   Hasrina Mustafa /  Procedia - Social and Behavioral Sciences  49 ( 2012 )  183 – 192 
 
Starting from 1st – 20th February 2009, Fuel Smart Award was one of the activities organized in this 
campaign. Winners were chosen based on correct answers and their efficient usage of fuel which was 
calculated based on fuel usage and distance during a week’s working hours. The formula used to 
determine fuel efficient winners is by dividing fuel consumption per week (RM1.80 per litre) by mileage 
(Kilometer per week). 
The campaign closing ceremony was held beside Tunku Syed Putra Hall, Universiti Sains Malaysia on 
26th February 2009 at 2.30pm with the Vice Chancellor of the university, was the honorary guest who 
gave out the prizes for all winners. All the invited guests took the Rapid Penang bus from the main 
university building, accompanied by the university’s traffic unit and arrived at the hall. The audience was 
greeted with the choral speaking performance from Sungai Nibong Primary School students titled “Petrol 
Naik Harga” or “The price of petrol is increasing”. Also, represented was a 10 minute video that captured 
the whole events of the campaign.  
3. Methodology 
In order to get a comprehensive understanding on the impact of the campaign projects, a quantitative 
research method using surveys were used. The baseline Knowledge, Attitudes and Practice  survey was 
conducted, after the campaign event among 160 respondents.  
Fifteen items were used to measure knowledge (e.g. “Have you heard of fuel efficiency?”, “What are 
the benefits of fuel efficiency?”, “Do you know what are the equipments needed to install natural gas in 
your vehicle?”). Attitudes comprised 10 Likert scale statements (e.g. “I don’t think I need to practice fuel 
efficiency behavior as fuel prices are affordable”, “I think installing physical equipments such as natural 
gas vehicles, “fuel enhancer would not help much in saving fuel”), while practice consisted of 19 items 
(e.g. “Do you do the following practices”; a) warming up engine before starting a journey, b) switching 
off engine when idling. Media behaviour questions included structured questions on various media 
consumptions such television, radio, magazine and the Internet. Questions on gender, age, level of 
income, education level, types of vehicles, types of engines, fuel consumptions per week, mileage per 
week were asked in the demographic section. A purposive sampling technique was used in deriving the 
samples of the study. Samples were chosen based on the criterion of whether they used or possessed any 
vehicles.  
The post campaign survey forms were distributed among 160 participants during the various campaign 
events especially after the closing ceremony. The same questions were asked in the post campaign survey 
to investigate on the effectiveness of the campaign. Additional questions on the awareness of the 
campaign as well as the attentiveness of the campaign materials such as posters, banners and flyers. 
Again, the purposive sampling technique with the same criterion was used in selecting the respondents. 
Results were compared with those of the baseline survey that was conducted prior to the campaign 
planning. 
4.  Results and Discussions 
The demographic background of the respondents revealed that 78.8% of the respondents were 
motorists – either drivers or motorcyclists while 21.2% did not possess any vehicles. 45.6% of the 
respondents owned vehicles with 1001cc-2000cc, 13.8% had vehicles with 650cc-1000cc, and 8.8% 
owned vehicles with 2001cc-3000cc. 31.9% of the respondents stated others, which included respondents 
owning vehicles with more than 3000cc. 
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Results exhibited that more than 30% of the respondents lived between 1-5km away from their work 
place; 26.3% lived more than 10km away; 25% lived between 5-10km away; while 16.9% lived less than 
1km away from their work place. 
Results also showed that 21.3% of the respondents especially drivers spend between RM50-RM100;; 
another 21.3% spend more than RM101 for the 5 working days. As for motorists, 20.6% spend less than 
RM10 while another 16.3% spend between RM11-RM30 during the 5 working days. The remaining 
20.6% spend between RM31-RM50. (RM1 is equivalent to USD3.50) 
The results in Table 2 revealed the percentage differences between the baseline data and post-
campaign evaluations, based on the four critical problems identified earlier. In terms of knowledge, the 
post-campaign evaluation revealed greater level of knowledge on natural gas vehicles compared to the 
baseline data. Greater behavioural changes can be observed in the post-campaign survey compared to the 
baseline survey. 
Table 2.Comparative analysis between baseline and post campaign survey 
No. Identified Problems Baseline 
Survey 
Post Campaign Survey Percent Change 
1. 
 
1.1 
1.2 
 
1.3 
Inadequate knowledge of natural gas vehicles 
(knowledge). 
Type of natural gas vehicles. 
Cost of installing natural gas vehicles 
equipments. 
Equipment needed to install natural gas vehicles. 
 
 
 
25 
19 
34 
 
 
37.5 
31.9 
49.4 
 
 
+12.5 
+12.9 
+15.4 
2. 
 
 
 
 
Low practice of fuel efficiency behaviors as 
follows: 
Warm up engine for not more than 30 seconds 
before journey. 
 
 
46 
 
 
66 
 
 
+20.9 
3. 
 
Switch off engine if idling for more than 2 
minutes. 
60 66.3 +6.3 
4 Make sure tire pressure is balanced. 74 78.1 +4.1 
5. Conclusion 
The comparison of the baseline survey and the post-campaign evaluation survey demonstrated that 
Fuel Smart Driving Campaign clearly helped to increase knowledge on natural gas vehicles and brought 
about specific behavioural changes of the targeted audience. Greater level of awareness and knowledge 
on the types, cost and equipments needed to install natural gas vehicles can be observed in the post 
campaign survey. In term of practice, more respondents have started to practice fuel efficient driving, 
with more than 66% of the respondents in the post campaign survey mentioned that they do warm up 
engine for not more than 3 second before journey compared to only 46% in the precampaign survey. A 
slight increase in percentage can be observed in the post campaign survey for switching off engine if 
idling for more than two minutes and making sure tire pressure is balanced. 
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No campaign will succeed without proper and strategic planning. Proper planning can only be 
achieved by having adequate baseline data to help in deciding the objectives, message design and 
positioning and audience segmentation as proposed by the SEC Model. At the same time, a campaign that 
integrates post campaign evaluation research in its overall process would enable accurate measurement 
and understanding of the campaign effects.  
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